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RECORD OF DECISION
DECLARATION STATEMENT

NAME AND LOCATION

48th and Holly Landfill {Operable Units 3 and 6}, Sand Creek Industrial
Superfund Site, Commerce City, Colorado

TATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for Operable Units
3 and 6 (OU3/0UG), the 48th and Holly Landfill (the "Landfill™), at the Sand Creek
Indusirial Superfund Site in Commerce City, Colorado. This remedial action has been
developed in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund
Amendmenis and Reauthorization Act of 1986 (SARA), applicable state laws, and the
National Qil and Hazardous Substances Poliution Contingency Plan (the National
Contingency Plan (NCP), Title 40 Code of Federal Regulations Part 300). This decision
is based on the administrative record for OU3/CUS.

The State of Colorade concurs with the selected remedy.
ASSESSMENT OF THE QU3/0U6

Actual or threatened releases of hazardous substances from the Landfill, if not
addressed by implementing the response action selected in this Record of Decision
(ROD), may present an imminent and substantial endangerment to public heaith,
welfare, or the environment.

DESCRIPTION OF THE REMEDY

The remedial action selected for OU3/0UG will address the principal threats
existing at the Landfill and will ensure that: (1) emissions of landfill gas are controlled 1o
prevent inhalation at levels that pose an endangerment to human health or the
environment, (2) accumulation of landfill gas is minimized in order to preven: explosion
hazards, (3} dermal contact with the landfill contents is prevented, and {4) the use of
ground water underlying the Landfill as a drinking water source is prevenied.

The major components of the selected remedy inciude:

. Coatinued operation and maintenance of the QUG landfill gas-
extraction system (LFGES) with improvements as required during

the normal course of operation and maintenance activities:




. Continued maintenan<e of the soil cover sysiem with improvements
as required during the normal course of operation and maintenance
activities;

s Continued maintenance of the perimeter fence and warning signs;

® Continuaticn of existing institational controls, and implementation
of additional insttutional conirols, as necessary;

s Implementation of the QU3 monitoring program and periodie site
TevIews.

RMIN

ATIONS

The selected remedy is protective of human bealth and the environmment, complies
with Federal and State requirements that are legaily applicable or relevant and
appropriate to the remedial action, and is cost effecrive. This remedy utilizes permanent
solutions and aiternative treatment technologies to the maxdmum extent practicable for
QU3/0U6. Operation of the LFGES to extract and treat landfill gas addresses the
principal threat at the Landilll and satisfies the stantory preference for treatment a5 2
principal element. Condensate generated during operation of the LFGES will be treated
by a POTW.

The size of the Landfll and the fact that there are no on-site hot spots that
represent the major sources of contamination preciude a remedy in which contaminanis
could be excavated and treated effectively. However, hazards associated with exposure
10 landfill contents will be minimized through containmens, by maintaining the soil cover
system. Groundwater contaminaticn attributable to OU3 is not considered to be a
principal threat, and potential exposure pathways for ground water have been addressed
to the extent practicable.

Because this remedy will result in hazardous substances remaining on-site, a
review will be conducted every five years after commencement of remedizl action w0
ensure that the remedy continues to provide adequate protection of human health and
t% environment.
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48th AND HOLLY LANDFILL (OPERABLE UNITS 3 AND 6
SAND CREEK INDUSTRIAL SUPERFUND SITE, COMMERCE CITY, COLORADOG
RECORD OF DECISION

i SITE NAME, LOCATION, AND DESCRIPTION

The Sand Creek Industrial Superfund Site (Figure 1} occupies about 300 acras
within portions of both Commerce City in Adams County, Colerade and the Clty angd
County of Denver, Colorado. The site is centered near the intersection of 52nd Avenue
and Dahlia Street. U.S. Interstate 279 is directly north of the site. Four known sources
of contamination are present at the Sand Creek Industrial Superfund Site, and all are
currently inactive: the Colorado Organic Chemical property, the 48th and Holly Landfl,
the L.C. Corperation (LCC) property, and the Oriental Refinery property {2 source of
petroieum contamination). The 48th and Hoilly Landfill {Operable Units 3 and §;
QU3/0UG), hereafter referred to as "the Landiill,” is the focus of this Record of
Decision (ROD) and is located in the southern portion of the Sand Creek Industrial
Superfund Site. The Landfill encompasses an area of approximately 130 acres and is
bordered on the north by East 52nd Avenue, on the south by East 48th Avenue, on the
west by Dahlia Street, and on the east by the intersection of the railroad right-of-way and
East 48th Avenue, approximately one-quarter mile east of Ivy Strest,

Land use near the Sand Creek Industrial Superfund Site is primarily industrial
and includes trucking firms, petreleum refining operations, chemical production and
supply companies, warehouses, and small businesses. Several other Superfund sites are
also located in the area, including the Rocky Mountain Arsenal, Chemnical Sales
Company, and Woodbury. Properties adjacent to the site are zoned for light and heaw
industrial, industrial park, industrial park siorage and agricuitural uses. Fifieen
residences with approximately 25 people are located within a mile radius of the site,
The daytime population reaches several hundred due to the local businesses and
industrial nature of the area. The entire Denver parcel is zoned for heavy industrial use.
No changes in zoning are anticipated by the City and County of Denver Planning
Administration (CCDPA) in the near future, CCDPA indicates that long-range land-use
plans will depend on the fate of Stapleton International Airport following completion of
the new Denver Internaticnal Airport.

The Commerce City parcel is zoned for agricultural and heavy industrial use.
Commerce City's Comprehensive Plan for 1985 io 2010 indicates that future land use of
this area will be primarily industrial with a recreation/open space designation for the
Sand Creek fioodplain.

Municipal water for the metropolitan area surrounding QU3/OUS is supplied by
the South Adams County Water and Sanitation District (SACWSD) and the Denver
Water Department (DWD). Ground water produced from alluvial and bedrock wells
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Figare 1.

Location of the 48th and Holly Landfill (OU3/0U6) 2t the
Industrial Superfund Site, Commerce City, Colorade.
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located north of 1-270 is a major source of water supplied by SACWSD. Water supplied
by the DWD is obtained primarily from surface-water sources located cutside of the
Sand Creck Industrial Superfund Site area.

In 1990, the Tri-County Health Department (TCHD]) prepared an inventory of
private wells within the areas bounded on the north by Sand Creelk, on the south by
Interstate 70 (1-70), on the west by Colorado Boulevard, and on the sast by Quebec
Street. The Landfill is located within these boundaries and covers most of the western
two-thirds of .he survey area. The purpese of the inventory was to identify the locations
and uses of all wells within the study area. Resuits indicated only two properties where
private wells are used for drinking water and both wells were completed in the Arapahoe
Formation (a bedrock aquifer).

iL. SITE HISTORY AND ENFORCEMENT ACTIVITIES

Before filling operations began at the Landfill, the land was used primarily for
agricultural purposes. A review of aerial photographs taken in 1956 and 1964 shows that
sand and gravel mining operations occurred along the southern boundary of the Landfill,
Aerial photographs also show that in 1967, a fii.ner drain system, consisting of a series of
clay tile lateral collector drains, was reportedly installed along the base of an erosional
escarpment located along the south side of the Landfill near 48th Avenue. The reporte
purpose of the drain system was to intercept groundwater seepage from the terrace
deposits forming the escarpment. The drain system routes water beneath the Landfill
through 2 concrete drainpipe which empties via a corrugated metal drainpipe into a
1-acre wetland area adjacent to the Landfill,

Aerial photographs indicate that municipal landfilling operations began at the
portion of the Landfill east of Ivy Street in 1967. In 1968, landfilling operations were
initiated west of Ivy Street. According to the former Landfiil operator, fill activities
began at the south end of the Landfill and proceeded to the north in one laver or "Lft."
Daily cover material was graded fromn on-site areas, and the waste was watered io aid
compaction.

The Landfill accepted both demolition and domestic refuse, and the trash was
sorted before dumping. Metal refuse, such as stoves and refrigerators, was placed under
the Colorado and Eastern Railroad Company right-of-way. Known hazardous and
pathological wastes were reportedly excluded from disposal at the Landfill; however, the
method used to exclude these wastes is not known. In addition, it is not known whether
this reported operating practice was consistently employed. The Landfill was closed in
1975, and the area was revegetated.

In June 1977, two men were killed and five injured in two explosions of
combustible gases that occurred in 2 water conduit under construction by the DWD




northwest of the intersection of 52nd Avenue and Dahlia Strest. A subsequent
investigation by the Colorade Depariment of Health (CDH), TCHD, and the South
Adams County Fire Prevention Bureau {(SACFPB) concluded that the explosions wers
caused by methane gas migrating from the Landfill. In response to the explosions and
the detection of combustible gases migrating offsite, two methane gas venting systems
were installed at the Landfill. Burlington Northern Railroad (BNR), in cooperation with
TCHD and CDH, installed an expenmental passive vemmg system auimzﬁg wind
turbines along the perimeter of the western 25-acre portion of the Landfill in 1978, In
early 1980, an additional passive methane-gas venting system was installed in the easiern
portion {east of Ivy Street) of the Landfill. Following the explosion, TCHI» and
SACFPB also periodically monitored for methane gas in businesses surrpunding the
Landfill. The detection of methane gas in nearby buildings, especially around cracks in
foundations and basement walls, suppernted the conclusion that methane gas was
migrating offsite of the Landfill. In 1981, TCHD detennined that the passive veniing
system was ineifective, and as a result, BNR instalied an active venting system along the
southwest and northwest edge of the Landiill. Gases collected in this system wers
vented to the surface through three stacks.

In 1982, the U.S. EPA Field Investigation Team (FI1) per‘fﬂm@“ an evaluation of
the Sand Creek Industrial Site to see if it she uld be Biacsu on the Nationai Priorities
List (NPL). A composite migration score {(8M) of 59.65 was calculated for the site, and
in December 1982 the Sand Creek Industrial site was added to the NPL. In its
investigation, FIT conducted groundwater sampling downgradient of the Landfill as well
as soil and surface water sampling in order to assess the degree of contaminazion in the
area. Analytical results indicated the presence of several volatile organic compounds
{(VOCs) in ground water, including 1,1-dichioroethane (1,1-DCA); 1,2 trans-
dichloroethene {1,2 trans-DCE); 1,1,1-trichioroethane (1,1,1-TCA); and 1,1-
dichloroethene {1,1-DCE). Inorganic compounds that were detacted at concentrations
elevated above background levels included arsenic, radmium, nickel, and zine.

In late 1983, BNR installed 12 monitoring wells within and around the Landfili
and collecied groundwater and surface-water samples for analysis. Concentrations of
arsenic, selenium, lead, antimony, and phenols exceeded EPA drinking water standard
or clean water standards in the area. In January 1984, EPA resampled these {ocations in
the northern portion of the Landfill. Elevated levels of volatile organics { bamene:
chloroform; 1,2-DCA; 1,1-DCE; 1.2 trans-DCE; tetrachloreethens (PCE); and 1.1,1-
TCA), heavy metals {cadmium, iren, and manganese), and one phthalate ester were
noted in ground water.

In April 1985, Camp Dresser & McKee, Inc. (CDM) began preparation of 2
Remedial Investigation/Feasibility Study (RI/FS) f the Sand Creek Industrial
Superfund Site. The site characterization report was completed in 1988, During tha

time, BMR continued to investigate possible grou »ﬁé 'amr GPI&’“’?iﬁaﬂuﬁ in fri"m vicinity of
the Landfill. Four newly installed wells and three existing wells were sampled and
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In August 1987, Engineering-Science, Inc. {(ES) coilected and analyzed one air
sample from each of the three active methane gas venting stacks 10 determine whether
emissions could cause adverse health effects. In addition, ES collected four surficial soil
samples to assess civissions resulting from the upward diffusion of gas through the
Landfill cover. Ccliectively, sixteen VOCs were detecied in the siack vent gas samples.
No indication of contamination was observed in the soil samples from the landfill cover,

On February 8, 1990 EPA issued an Administrative Order on Consent {AQC:
Docket No. CERCLA-VIII-90-G8) to Landfill. Inc. (LI) and BNR to perform an RI/FS
for the 48th and Holly Landfill {OU3). EPA's Statement of Work (SOW) in the OU3
AOC included the existing Landfill, the spring emerging from the toe of the Landfill, and
the associated surface-water drainage to the point where *he drainage eniers a concrete-
lined ditch. Harding Lawson Associates, Inc. {HLA) on behalf of LI and BNR,
compieted the draft revised Risk Assessment {RA) in April 1992 and the fina!l OU3 RI
in June 1992. In response to EPA comments and current Superfund guidance, the OU3
RA was revised and finalized in early 1993. The Focused Feasibility Study (FFS) for
QU3 was completed and submitted to EPA in March 1993,

On August 15, 1990 EPA issued a Unilateral Order (Dockst No. CERCLA-VIII-
90-20) to LI and BNR which delineated the PRPs’ role in the OUS Removal Action
The QU6 Order addressed explosive and health risks associated with gaseous emissions
released from the Landfill and became effective on Angust 25, 1990. An amendment
issued in September 1990 to the GU3 AOC provided for the inclusion of gaseous
emissions from the Landfill (i.e., OU6) under QU3 foilowing the full implementation of
the OU& Removal Action.

In November 1990, an Engineering Evaluation/Cost Analysis (EE/CA} was
prepared for OU6 at the Landfill. The report described the site conditions which
justified a Removal Action, identified Removal Action objectives, discussed remedial
alternatives, and presented the chosen remedy. EPA prepared an Action Memorandum
to request and document approval of the PRP-financed Removal Action for GUS in
December 1990. An active landfill gas-extraction system {LFGES) was instailed by Li
and BNR, which began operaticn in June 1991 as part of the OUS Removal Action,
The LFGES replaced the previously installed systems and consists of a series of gas
extraction wells interconnected by gas collection piping. Two centrifugal blowers
connected to a single point in the gas collection system are gperated alternately to
induce the flow of gases from the gas extraction wells, The gas is diverted 10 an
enclosed flare system for treatment. The enclosed flare systern is designed io destroy
odors and toxic components of the landfill gas. Gas monitoring probes are alse installed
around the perimeter of the Landfill to monitor the LFGES performance. The probes
are monitored at least monthly for methane concenirations and gas pressure,

Ly




Tii. HIGHLICHTS OF COMMUMITY PARTICIPATION

The community has expressed limited interest in QU3 and QUG specifically, and
the Sand Creek Industrial Superfund Site, in general. EPA has undertaken several
community relations activities to keep the public informed of issues related 1o the
Landfill,

Community involvement activities for the Sand Creek Industrial Superfund Siis
began in April 1985. EPA distributed an introductory fact sheet to area residents,
businesses, and agencies. The fact sheet provided background information about the site
and an explanation of the Sunerfund process. EPA also attended a public meeting
organized by the Citizens Against Contamination. a local group from the area and
compiled a list of property owners for the entire site.

EPA mailed a second fact sheet for the Sand Creek Industrial Superfund Siie in
November 1985. This fact sheet provided additional information on investigation and
clean-up activities associated with hazardous waste sites. During the same month, EPA
provided 2 groundwater contamination briefing at a second public meeting heid by the
Citizens Against Contamination.

in January 1986, EPA contacted property owners and Commerce City officials 10
inform them of activities at the Sand Creek Industrial Superfund Site. In April 1987,
EPA surveyed area residents about their water-use habits to determine future outreach
efforts. .

An RI report describing the nature and extent of contamination at the Sand
Creek Industrial Superfund Site was released for public review in March 1988. In May
1988, EPA contacted owners for permission to sample scils on their property. In
October 1988, EPA met with Commerce City officiais to brief them and solicit their
reaction to clean-up plans for the site.

On three occasions in 1990, EPA held public meetings addressing all of the
Superfund sites in Scuth Adams County, excluding the Rocky Mountain Arsenal. At
each meeting, EPA presented its intentions for the Removal Action at OUS and
encouraged public participation. A public comment pericd was held from October 9,
1990 to November 9, 1990 for the QU6 EE/CA, and no comments were receivad by
EPA.

In the fall of 1991, community interviews were conducted 10 update the site
Community Relations Plan {CRP) originally issued in December 1984. The CRP
outlines commumnity concerns, EPA's strategy for implementing the plan, and establishes
information repositories. A list of contacts and interested parties throughout governmanst
and the local community are also provided. The CRP was released in December of
1991, In addition to meeting directly with the public, EPA and the CUH have met with
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the Tri-County Health Depariment staff, South Adams County Water and Sanitation

District, Rocky Mountain Arsenal personnel, Commerce City/Adams County officials,
Metro Waste Water officials, and Representative Pasricia Schroeder’s staff o update

them on QL3 /0OUS activities,

On June 3, 1992 a public meeting was beld 1o discuss the Risk Assessment
prepared for OU3. EPA issued the Proposed Plan for OU3/0US to the pubilic on
March 19, 1993. The Proposed Plan as well as the BL RA, and Fro reports were made
availabie to the public through the Administrative Record maimained a1 the EPA
Region VIII Superfund Records Center in Denver and at the information repository at
the Adams County Library. A netice of availability of these documents and notification
of the public meeting were published in 7he Rocky Mountain News on March 28, 1992
and in the Commerce City Express on Mazch 3G, 1993,

The public comment period for the OU3/0U¢ Proposed Plan was open from
March 22, 1993 to April 21, 1593, The public meeting was held at 5:30 p.m. on March
30, 1993 at the Commerce City Recreation Center. EPA explained the aliernatives and
responded to gquestions. A iranscript of the public meeting has been enterad into the
Administrative Record. No written or oral comments were received.

IV. SCOPE AND ROLE OF RESPONSE ACTION

Due to the compiex nawre of the Sand Creek Industrial Superfund Site. EPA has
divided it into six OUs, or study areas, in order to more effectively address specific
contamination problems. The OUs were established based on the types of contaminanis
present, the type of media affected, and physical characteristics. As discussed above, two
OUs (3 and 6} pertain specifically to the 48th and Holly Landfill. The six operable units
at the Sand Creek Industrial Superfund Site are as follows:

o Operzble Unit 1. OU1 addresses contaminated buildings, soil
contamination greater than 1000 parts per million {ppm), and VOCs in the
soils. The QU1 area includes approximately 15 acres of the site, including
the Colorado Organic Chemical plant property, the land between Colorado
Organic Chemical and the L.C. Corperation. and the northern portion of
the Oriental Refinery site.

@ Operable Unit 2: This OU addresses the acid waste disposal pits. just
north of the Colorado Organic Chemical property, commonly referred (o as
the L.C. Corporation. It is reported thas pits locaed there were used for
disposal of acid wasie from various chemical manufacturing acuvities
occurring both off and on site.




4 Ouperable Unit 3: This study area comprises the 48th and “aii Landhli
and specifically includes cm‘aiaminated surfzce water, ground water,
sediment, soil, and air in its vicinity.

. Operable Unit 4: 1is study area comprises the entire site-wide

contaminated ground water.

s Operable Unit 5: OUS includes the same area as QLE but addresses
pesticides and heavy metals in soils t0 a depth of 5 fest wit iv coniamination
greater than action levels and less than or equal to 1{‘3 0 ppm. There are
up to approximately 14,0600 cubic vards of contaminated spil in OUS.

° Operable Upit 6: This QU addresses the gaseous emissions at the 48th
and Holly Landfili.

At the present time, RCDs have been prepared to address remediation action for
OU1, OUZ, and QUS at the 3and Creek Industrial Superfund Site. A ROD amendment
is currently being developed to address fundamental changes made to the selected
remedy for QUS, and the RI/FS for OU4 will b. completad in the summer of 1993,

This ROD addresses the principal peiential threats to humans and the
environment resulting from exposure to the 48th and Holly Landfill (CU3/CU6).
noted above, an amendment (September 1990) to the OU3 Administrative Order for the
RI/FS allowed for the inclusion of gaseous emissions from the Landfill in OU3 after the
OUSs Removal Action had been fully implemented. The OU3 FFS evaluated three
alternatives for reducing exposure to contaminated surface water and landfill gas.
Ground water, sediment, and soil were assessed, but remedial alternatives were not
considered as a result of evaluation of media of concern and potential exposure pathways
addressed under OU3. Specific objectives of the remedial action selected for OU3/0USG
are as follows. Landfill and off-site workers as well as off-site residents will be protected
from the landfill contents and gas by ensuring that: (1) emissions of landfill gas are
controlled to prevent inhalation at levels that pose an endangerment to human health or
the environment, {(2) accumulation of landfill gas is minimized in order to prevent
explosion hazards, (3) dermal contact with the landfiil contents is prevented, and (4) the
use of ground water underlying the Landfill as a drinking wazer souree is g)mvesm«?;&

conducting periodic site reviews. In the future, such as when the Lmu” i
Chemical Sales site is complete, if it is determined from subsequent eval:
Landfill is responsible for m&acwﬁab groundwater contamination, remedi
ground water at the Landfill will be addressed under OU3.

groundwater quality. The groundwater maﬁim“rag ﬂ”ém wﬂ! sec—wﬁ« information
t




V. SUMMARY OF SITE CHARACTERISTICS

The Sand Creek Industrial Superfund Site, including the 48th and Holly Landfill,
is located in an urban environment that has been extensively modified by industrial
development over the past 50 years, The site lies in an area of low relief within the
Sand Creek flood plain, which is part of the South Platte River system. The on-site
drainage represents less than one-half of one percent of the iotal drainage 1o Sand
Creek. The only surface-water feature within the Landfill study area is a 1-acre wetland
located immediately north of the Landfill. The wetland receives water from a "spring”
that discharges from a corrugated metal pipe. This pipe is connected 1o finger drains
that were installed before landfilling operations began to divert seeps originating along
the escarpment te the south,

The Landfill is in an area classified as mid-latitude semiarid, indicating an area of
high summer temperatures, cold winters, and sparse rainfail. The average annual
precipitation is approximately 15 inches.

A, §urf§§§ gzgggg}g%’

Topography in the area rises gently to the south, with elevations ranging from
approximately 5,180 feet above mean sea level (MSL) in the northwestern corner of the
site to approximately 5,250 feet MSL in the scutheastern corner. Interpretation of
natural features is complicated by the extensive amount of fill that has been brought into
the area. Between 2 and 10 feet of soil capping material currently covers the refuse at
the Landfill. Natural drainage paths also have been altered by development in much of
the area. Natural surficial deposits consist of Pleistocene and Holocene alluvium, eolian
sediments, and loess. Alluvial deposits in the vicinity of OU3/0OUS6 range in thickness
from less than 20 feet to more than 100 feet. The deposits generally consist of
interbedded gravel, sand, silt, clay, and minor amounis of cobbles and pebbles. In
addition, paleochannels eroded in the bedrock may influence the occurrence and
movement of ground water in the area.

B.  Subsurface Geology

The subsurface geology in the vicinity of the Landfill consists of Quaternary
alluvial deposits and Tertiary bedrock. Alluvial deposits consist of sand, silt, and clay of
the Piney Creek aliuvium, eolian deposits of silt and clay, and sand and gravel of the
Broadway alluvium. Clay and gravel sediments of the Slecum alluvium are also locally
present. Bedrock in the area is made up of claystone, shale, siltstone, and sandstone of
the Denver formation. The Denver formation is underiain by the Arapahoe formation,
Laramie formation, and Fox Hills sandstone. QGutcrops of bedrock are net visible at the
Landfill.




C.  Hydrogeology

Three discrete aquifers {Aquifers 0, 1, and 2) have been identified within the
unconsolidated sediment overlying bedrock in the vicinity of the Landfill, Bore hole logs
taken from investigations in the vicinity of the Landfill show that alluvial deposits are
composed of relatively high permeability sands and gravels interbedded with low
permeability clayey and silty material,

In the southeastern portion of the Landfill, Aquifer 0 is the only alluvial aguifer
present, and it directly overlies bedrock or fine-grained alluvial sedimenis overlying
bedrock. In the central part of the Landfill, Aquifer 0 exisis under perched conditicus
above Aquifer 2. Aquifer 0 is unconfined throughout the Landfill and is underlain by 2
low permeability clayey laver (Aquitard A), which inhibits downward movement of
ground water. Within Aquifer 0, groundwater flow is generally toward the north to
northwest,

Agquifer 0 receives recharge from upgradient of the Landfill and discharges to
Aquifer 2 where the confining unit separating these aguifers pinches out in the northwsst
portion of the Landfill. Aguifer 0 also discharges to the spring located north of the
Landfill via the finger drain system. The direction of groundwater flow in Aquifers §
and 2 is generally consistent with the regional :"ow direction of the alluvial system.

Agquifer 1 is present northwest of the Landfill, including the extreme northwestern
portion of the Landfill. Acuifer 1 sxisis ynder uneerhines sondinss: 550 i jesarsisd
from Aguifer 2 by a dlayey impermeable unit {Aguitard B). Groundweiar flow within
Aquifer 1is gererally toward the east. Ground water may discharge from Aguifer 1 1w
Aguifer 2 in the area where the confining unit separating these aguifers pinches out, in
the vicinity of the northern boundary of the Landfill.

The third alluvial aguifer (Aquifer 2} is present over the western two-thirds of the
Landfill. Aquifer 2 underlies Aquifer § and Aquifer 1 in areas where present and
gverlies fine-grained alluvial sediments overlying bedrock. Aguifer 2 exisis under
confined conditions to the west and northwest of the Landfill but is unconfined beneath
the Landfill and south of the site. Groundwater flow within Aguifer 2 is generally
toward the north.

D Mature and Extent of Contamination

A site-wide RI completed in 1988 identified several conjaminants in various
operable units, The sources and extent of contamination were not well established
because of the limited number of samples taken. Therefore, additional samples were
collected during the OU3 RI to verify or better define contamination associated with the
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Landfill. The following media were assessed for the presence of contamination in the
vicipity of the Landfill:

+ Surficial soil

s Ground water

o Surface water and sediment
¢ Air/landfill gas

Surficial soil samples collected during previous investigations within OU3 and
during the OU3 investigation of sediment within the spring discharge area indicated that
contaminants are not present in these two media. Therefore, the Landfill is not
considered & contributer of contaminants to surficial soil and sediment.

Several VOCs, inciuding 1,1,1-TCA; 1,1-DCA; 1,1-DCE; 1.2-DCE (iotal);
chloroform; PCE; and TCE were detected in surface-water samples coliected from the
spring discharge area. The VOCs detected in surface water are essentizlly the same as
those detected upgradient of the Landfill in the Chemical Sales site contaminant plumes
in Aquifer 8. Due to the similarity of compounds detected upgradient and downgradient
of the Landfill, and the origin of the water discharged to the spring, the QU3 RI
concluded that the mosi likely source of surfac >-water contamination is the contaminated
groundwater plumes in Aquifer 0 that resulted from past releases from the Chemical
Sales site.

Groundwater samples collected from Aquifers 0, 1, and 2 and water samples
collected from the landfill gas-exiraction wells had detectable levels of 2 number mgm’ua
and inorganic constituents. VOCs were the most widespraad of the organic constituents
detected in groundwater samples and were detected at the highest concentrations. Semi-
volatile organic compounds (SYOCs) were ziso detected in these sampies, The
distribution and range of concentrations for the SVOCs were significantly lower than
those observed for the VOCs.

Major sources of groundwater contamination exist in the vicinity of OU3. These
sources include the Chemical Sales site, locaied scutheast of the Landfxi’é, and the
Colorado Organic Chemical Campam and Oriental Refinery sites, located west of the
Landfill, SLbsmnt al piumes of VOCs within Aquifer 0, including PCE; TCE; 1,1-DCE;
1,1-DCA; cis-1,2-dichloroethene {us~l,Z-DC?x’5 3 1,L,1-TCA; vinyl chloride; methylene
chloride; ang carbon tetrzchloride emanate from the Cherical Sales site and extend to
the north at least as far as Sand Creek. Co‘-’gaefs{raﬁ{}m of several VOUs within these
plumes exceed 10,000 micrograms per liter {zg/1} near the source area. These
contaminated groundwater plumes from the i.,ﬁ’“‘ﬁ*t&} Sales site pass beneath the saster
portion of the Landfill and may affect groundwater quality downgradient of OU3/0U é

Major plume f hydrocarbon compeunds, including benzene, toluens,
ethylbenzene, xylenes, chlorinated VOUCs, and SVOCs are present within Aquifer 1.
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These piumes emanate from the Colorado Organic Chemical Company and/or On
Refinery sites {OU1 and OUS) and extend norihcast to Sand Creek. The contaminant
plumes may pass beneath the extreme northwestern portion of the Landfill and affect
groundwater quality downgradient of QU3 /OUS.

Pesticides and herbicides were generally not deiected in ground water in the
vicinity of the Landfill. The inorganic SGHb’ﬁL&nIS detected in groundwater samples
were generally consistent upgradient and downgradient of the mﬂdfﬂ.i, However, a
limited number of imergamfc constituents appeared to be slightly e@%fzvamﬁ in
downgradient monitoring wells relative to the range of concentrations observed in
upgradient wells, The inorganic constituents detected most ffﬂQLﬁﬂﬁ}' at significantly
glevated concentrations include iron and manganese. A few additional inorganics
including antimony, barium, cadmium, calcium, cobalt, magnesium, nickel, potassium,
sodium, and chioride, were detected downgradient of the Landfill at slightly elevated
levels.

Water samples were collected from selecied landfili gas-exiraction wells during
construction of the LFGES to assess the presence of contaminants within the Landfill.
The most frequently dete “ted organic constituents inciude ketones, benzene,
ethylbenzene, toluene, total xylenss, and several chlorinated VOCs., The ketones were
detected in the highest concentrations, ranging as high as 5608 pg/l for 2-butanone.
Chlorinated VOCs were detected less frequer ily and at generally lower concentirations.
The compounds detected most frequently in samples from landfill gas-extraction wells
were generally not detected in monitoring wells located downgradient of the Lzmdﬁ L
Inorganic constituents were detected in samples from landfiil gaa—ﬂxtracﬁgp well
concentrations significantly exceeding background concentrations in Agquifer 0.

As discussed in the OU3 R, the chemical data for the varicus media indicate that
the Landfill is not contributing significantly to organic and i mc»"’ganw coniamination
downgradient of the Landfill. Othes source areas in the vicinity of the Landfill are
clearly contributing substantial levels of organic constituents to ground water, both
upgradient and downgradient of the Landfill. The Chemical Sales siic appears to be the
source for most of *}‘e chlorinated VOCs that are detected in the ground water,

The inorganic analytical data indicate that iron and manganese may originatg in
the Landfill. These constituents are elevated in the landfill gas-extraction well water
samples and are also observed at elevated levels downgradieni of the Laadiil

Air samples were collected from stack vents associated with landfill gas-collection
systems formerly operating at the Landfill. Analytical results for these Samgi showed
the presence of several VOCs, inciuding benzene; chloroform; 1,1-DCE; PCE; and vinyl
chloride. Most concentrations were less than 18 rﬁg,ﬁ’"ﬁ@ In addition, the methane gas
explosions that occurred near the Landfill in 1977 indicate :;‘\ that landfill gas is capable of
migrating from the Landfill. The LFGES instalied at the Landfill in t§§z as part of the
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CU6 Removal Action is designed to prevent the migration of landfill gas from the
Landfill.

E.  Water Diversions

The rights for surface-water diversion from Sand Creek exist at two separate
locations downstream of the Landfill. The first diversion point is the proposed Henryl 3‘«.
Sand Creek Diversion, which is approximately 1.5 miles dswnsirﬁam of the Sand Creek
Industrial Superfund Site on the northeast quarter of Section 12, Township 3 South,
Range 68 West (T3S, R68W). Diversions from this location could reach 250 cubic feet
per second of water for direct irrigation and storage in existing and planned reservoirs,
The second diversion point is approximately 2 miles downstream of the Sand Creek
Industrial Superfund Site where the Burlington Ditch intersects 8and Creek, A
maximum of 250 cubic feet per second of water is appropriated for irrigation and
domestic use at this location. According 1o a representative of the Burlington Ditch
Company, water rights along the proposed Henrylyn Sand Creek Diversion or the
existing Burlington Ditch have not been exercised fo date.

Vi. SUMMARY OF GU3/0U6 SITE RISKS

CERCLA mandates that EPA protect human health and the environment from
current and potential exposures t¢ hazardous substances at the 48th and Holly Landfill,
Therefore, a Risk Assessment (RA) was prepared for OU3 to evaluate pﬁtentm human
health and environmental baseline risks associated with contamination at the siig in the
absence of any remedial action. The OU3 RA supplements and updates a previous RA
prepared in 1987 for the Landfill by incorporating data collected during the OU3 RL
The OU3 RA also addresses risks posed by baseline conditions present at OU¢ prior 10
implementation of the Removal Action. Twe primary types of hazards are associated
with the Landfill; the potential health hazard posed by contamination related to the
Landfill, and the potential explosive hazard associated with methane gas generated
within the Langfill,

A Contaminanis of Concern

Ground water in Aquifers 0, 1, and 2, surface water, and air were identified as
media of coacern in the OU3 RL Soil and sediment were sliminated since investigations
indicated that they wer< not significantly contaminated. A E’}JU%';CEZ.E data collected from
1986 through 1991 for the media of concern were evaluated according to EPA dat
validation criteria, a concentration toxicity sereen was performed, and the fate and
transport properties of individual chemicals were examined in aiwﬁﬁm;mm 2 dist o
chemicals of concern (COC) for the Landfill. The 23 COCs seleqied include VOGs,
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SVOCs, and metais. These contaminants represent all the carcinogenic chemicals
detected in media of concern and the non-carcinogenic chemicals present that are the
most likely to pose the greatest relative risk to humans and the environment. Chemicals
detected in stack vent air samples and used as indicator chemicals in the pwwm s RA
are also considered as COCs for the air medium. A list of COCs for specific media of
concern is presented in Table 1.

B. Exposure Assessment

Exposure pathways and receptors were identified based on the OU3 site
conceptual model. Potential release mechanisms associated with the Landfill include
leaching of chemicals in refuse and their subsequent movement into ground water, and
volatilization of landfill gas. Although an active LFGES is currently operating at the
Landfill, baseline conditions that were present before remedial mesasures were
implemented were considered in assessing risk associated with the Landfill, Transpurt
processes at the Landfill include groundwater flow and withdrawal, groundwater
discharge to surface water, and dispersion of VOUs from the Landfill.

Exposure pathways that were guantitau ely evaluated for the cuirent land-use
scenario in the OU3 RA are: inhalation of ambient air for local residents, nearby
workers, nearby neighborhoods, and the nearest school; and dermal exposure to surface
water for children potentially wading in the spring discharge arsa. Em;m*zmmzaﬁ
receptors (i.e., plants and wildlife) potentially exposed to COCs in surface water were
also qualitatively assessed. Under the current land-use scenario, no humsan receptors are
known to be exposed to chemicals at the Landfill via the domestic use of ground waier.
The ground water beneath the Landfill is classified by the State of Colorade as 2
potentiai drinking water supply, and the South Adams County Water and Sanitation
District (SACWSD) draws mummpai supplies from the area north of ﬁ‘sﬁ Landfill. Ther
is currently a limited use of gmuna water for crop irrigation and livestock watering in the
area. The SACWSD, irrigation, and livestock watering pathways will be assessed as part
of the entire Sand Creek Industrial Superfund Site under QU4

Exposure pathways that were guantitatively evaluated for local residents
potential future land-use scenario are: ingestion of g ggmmdwatm contaminants i
water, inhalation of VOCs from ground water while showering, dermal exposu
irrigation water derived from ground water, dermal exposure to surface water :o;
children potentizlly wading in the spring discharge area, and inbalation of ambient air
from vapors emanating from the Landfill. Risks associzied with a:g &c life coming inio
direct contact with surface water were also guantitatively assessed for the hypothetical
future scenaric

Estimated current and potential future risks were based on an average or most

likely exposure concentration {HLE\ and a reasonable maximum ¢ ONCeRITaLi
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Table 1. Chemicals and Medis of Concern for the 48th and Holl

{OU3 and 0OUG), Sand Creek Indusirini Superfund Site.

¥ Landfil

CHEMICALS OF CONCERN
VOLATILE ORGANCS:

Benzene X | x X

Chlorcform X x X
1.2-Dichioroethane (1.2-DCA) -3 X :
1,1-Dichicroethene (1,1-GCE) X X p |
1.2-Dichioroethens (1.2-DCE) X X

1,2-Dichioropropane H b

Tetrachioroethens (PCE} X X b4
1.1,1-Trichioroethane (1,1,1-TCAY X X

Trichioroethene (TCE) X x

1,1,2-Trichloroethane {1,1.2-TCA) X X

Vinyi Chioride

SEMIVOLATILE ORGANICS:

Vanadium

ADDITIONAL VOLATILE ORGANICS
FOR AIR

INGRGANICS:

Antimony x X

Arsenic X X

Barium x %

Cadmium X b4

Fluoride x E

Manganese X i
Meroury K %

Nicket X X

b

Chiorobenzene

Toluens




{RME) using concentrations of COCs in ground water and surface water. Because of
iimited num%}@"s of groundwater samples for each well location and the need to compuis
exposure point concentrations for each individual well, RME concentration values were
established as the maximum detection on a per well basis. The MLE concentrations
were computed as the arithmetic mean of the data coliecied for each well. For air,
maximum concentrations modeled for the previous RA were used as exposure point
concentrations, since the OU3 RA does not consider operation of the QUGS LFGES.
The exposure point concentrations for COCs in ground water, surface water, and air are
presented in Table 2.

Intakes of COCs for each of the exposure scenarios were calculated separately by
exposure route and then summed. The exposure assessment was structured to address
potentially sensitive subpopulations, including children. Exposure assumptions used to
estimate risk associated with MLE and RME exposure scenarios are presented in Table
3

. Risk Characterization

Potential health risks to humans are expresseﬁ in two ways: camnogemc {cancer
causing) and non-carcinogenic. For carcinoge.s, it is assumed that there is no safs dose,
but that the risk of cancer lessens as the dose decreases. Cancer potency factors {CPFs)
or slope factors are used for estimating excess lifetime cancer risks associated with
exposure to potentially carcinogenic chemicals. Excess lifetime cancer risk is determined
by multiplying the intake level by the CPF, These risks are probabilities and are
generally expressed as excess cancer risks. An excess lifetime cancer risk indicates the
chance, over and above the background average risk {approximately one in four), that an
individual has of developing cancer as a result of exposure to a carcinogen over a 70-vear
lifetime under specific exposure conditions. In determining the need for remedial action
at Superfund sites, EPA guidance states that the total excess cancer risk for all
contaminanis must fall below the range of one chance in ten thousand (1.0E-04) to one
chance in one million (1.0E-06).

Non-carcinogenic risks are calculated by assuming that there is a dose below
which no adverse health effects will occur. This dose is referred 1o as the reference dose
{RID) and is used to estimate the hazard quotient (HQ) associated with the potential
exposure to non-carcinogens. HQs are determined by calculating the ratio of the
estimated intake level to the Rf5. A hazard index (EI) can be generated by adding i
HQs for all chemicals having similar target organs or critical effects within a meammv
by adding HOs across all the media to which a population may reasonably be exposed.
The HI provides a useful reference point for evaluating the potential significance of
multiple contaminant exposures within 2 single nedmm or actoss media. AnHIof 1 s
identified in the NCP as a Superfund site remediation goal.
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Tuble 2. Chemicals of Concern and Exposure Point Concentrations

CHEMICALS OF COM

G SR

VOHATH B ORGANICS:

SURFACE WATER (ug/l)

AR (mpha’}

GROUND WATER (upi )

MEE

BALE: maxt

SERMIVOELATE EORGANICS:

E Henene 03 05 J006-5 6309105 5601305 132E-04 303 Sty
¢ hisrofanm o8 [ R 257844 LobE-O 4007 05 5.6068.05 3o 3T
i.2 Pichlogocthane (1,2-DCA) ) 03 115 250
J Li Dichloisothene (3,1 DO . 37 154 (.03 06 (168506 4 10805 274504 1504 15013
1.2 Bivhlorovthene {8200} A6 3 530 - 443 9
t.2 Bichioraprapanc 0.5 s ans tn.5 %50
Petsachlraethene (PO 200 256 1235 JA7HAD (R ATERIE 44028 04 ¥ 55t
1,1 inckborocthane {1,1,11CA) 137 trr - _3I'TJ' T
Trchimocthene (TCE) i 1ia - 1350 24
10,3 P h!xs{iica_h.:m: {1,1,23!‘{‘,&} th5 5 - L3 2568
Vit Cliforkde ﬁéi‘: 6 4.208.05 270865 360
e T ST R A

Naphthatese 13t 1434
ENORGARICS
Surtimany ey 124 #er 579 871
— et 2t -

Arsenie 1.5 19 4335 817
Bariuim LR Y - H90 L
{"dmiam 1.5 1.5 9.1 iy

JOiNd 190048 . - - 4000 14,608
dManganese 6 d 124 §2.560 24,520




Table 2. Chemicals of Concern and Exposure Point Concentralions

(Continwed)
hMereury EERA] it g - P 57 17
Plicked 60 6.0 - 1918 ELE

Vanadiem
| A » —
ADRDITONAL VOLATH B ORGANICS
I TOR AIR

g

£iborobenzens - DO0E-06 300806 S80E-06 20505 -
Foduene i B68-44 148§i04 224804 1795 04

PilE = Bt hibuly exposure concentration

" RBE = Reasonsble maimumn g:iposure conceatration

¢ Agnbient gif exposure point concenteations were modeled (T8, 19875 Vadoes shown are maximum concentr tons estimated for receptorg at the indivated distasce from the source.
Disaace/Recepion 10 feel = frespassers; 60 feet = loeal residents or ncarby workers; 0.75 mile = ncarest developed acighborhood; 1.25 miles = nearest schood.

5

Chountiwater concentrabons 8¢ from 31 wells wathun, apgradient, and dowapradicnt ol the il Wl included may be sffveted by ehemicals from oshier souroes.
MEE concentragons were caloubsted for individund wells, The value shown is the highest gronadwater MU conventration seporied.
BB concentiation wese calvutated fos individoal wells, “Ehe value shown is the highest grosndwaier BME concentration reporied.

Source: O3 HA (1A, 1993}
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(air)

5 {child)

PARAMETER UNITS MLE i AME :
Averaging Time days 25,550 (carcinogensfaduit) 25,556 {carcinogens/adult)
3,283 (noncarcinogens/adult) 16,950 {mawxn.nwem, w:ﬁsf{j
3,285 (nonecarcinogens/child) 3,285 {apucarcinogens/child
Body Weight kg i 70 (adult) 70 {adult)
i 18 {child) 18 (child)
Bermal Surface Area cm? /event 3,000 {adult) 3,000 {adul)
{surface water) 1,500 {child} _158@ {child}
Exposure Frequency days/year 350 (aduit) ! 35’0 {adnit)
{non-surface water) 350 {childy 350 {chid}
Exposure Frequency events/year 7 {adult) i 62 {adul)
{surface water) 7 {child) i 62 (child)
Exposure Duration years 9 {adult) 10 {adeln)
9 (child) 9 {child)
Exposure Tims hours/day 2.0 {adult) 2.6 (adult)
{surface water) 2.0 {chiid} 2.6 {chiid)
Ingestior Rate i/day 1.4 {adult) Z.0 (adult) |
(water) 0.7 (child) 1.0 {child) g
Inhalation Rate m/day 20 {(adult) I

Source: OU3 RA {HLA, 1993).




The RME and MLE cancer and non-cancer risk estimates by exposure pathways
for current and potential future land-use scenarios at the siudy area are gm.,sf:m,m in
Table 4.

L Current Human Health Risks

Under the assumption that the LFGES is no longer f:umtfmjrg and ne
residents are exposed to maximum concentrations of chemicals in air, the fiﬂdﬁ ’{_ n of
ambient air is the greatest contributor o carmﬁogpmc risk for the current land-use
scenario. Total mean RME and MLE cancer risk estimates for dermal exposure (o
surface water and inhalation of vapors {from ambient air are both approximately 4.0E-03,
This total RME and MLE cancer risk for the current scenario does not exceed the
highest acceptable risk of 1.0E-04 but exceeds the point of departure for assessing the
need for remedial action of 1.0E-06, as defined by the NCP. For the current land-use
scenario the total HI is less than 1 and indicates there are no unacceptable potential
adverse non-carcinogenic health effects.

Though ground water in the area is classified as a potential drinking water supply
by the State of Colorado, there is no unaccept. ble current health-risk due 1o ingestion,
inhalation, or skin contact with contaminated ground water since water for residential
use is provided through treated water from either the Denver Water Depariment or
SACWSD. The operation of the LFGES currently climinates emissions from the
Landfill, However, if the LFGES was not operating, the estimated cancer risk for
inhalation of landfili gas vapors would be approximately four people in 100,600,

o Future Human Health Risks

As part of the human health risk assessment for the potential future lancd-use
scenario, the domestic use of ground water was evaluated. Individual cancer risks and
hazard indices were calculated for 31 well locations within the study area for the
hypothetical future gzou“xdwat r-use scenario. Estimated risk leveis for this scenario
indicate that RME cancer risk exceeds 1.0E-04 near the southeast and northwest
portions of the Landfill, and that 1,1-DCE, vinyl chloride, and arsenic are the primary
contributors to the total carcinogenic risk In these areas, These values represent risks
posed to humans using alluvial ground water for domestic purposes. The total site-wide
RME cancer risk of 3.0E-03 for the potential future land-use scenaris is greater than the
target risk range of 1.0E-06 1w LOE-04. Similarly, the total MLE cancer risks for the
potential future iand-use scenario of 4.0E-04 also exceeds the target risk range. The
pathway contributing the most 1o the overall cancer risk for the .pmemisai futurg-use
scenario is the domestic use of ground water. Cancer risk associated with inhalation of
gas vapors in the future could be as high as 2.0E-06 risk for children and 9.0E-07 risk for
adulis assuming continuous exposure to maximum chemical concentrations,

o
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Tabie 4. Total Cancer and Non-Cancer Risk Estimates by Exposure Pathway for Current and Potential Future Scenarivs.

=
CANCER RISKS NON-CANCER RISKS
! EXPOSURE PATHWAY MLE RME MLE RME
i Curreay Use i
§ ¢ Dermal Exposure 1o Surface Waier
{Child) S.OE-09 60808 <} <1
& Inhalation of Ambieni Air®
(Child located at nearest school) 4,0E-05 4.0E-95 <l i i
TOTALS 4.0E-05 §0E-05 <} <}
Poieniial Future Use
o fpgestion of Ground Waler 20E-04 LOE-03 4 (adult) 7 (adult)
7 (childy 13 {child)
& Inhalation of VOUOs from Ground Water 20104 20863 <1 (adult) < | (adult)
<1 {child} < i {child)
» Drermal Exposure 0 Ground Water LOE-08 TOEAN <] (adult) <1 {aduli}
<1 (child) « | {child)
i
# tnhalation of Awmbient Al S.0E-07 {adult) SOE-07 (adult) <1 fadult) <1 {aduli}
E {L.ocal residentis) 20E-06 (childy 20E-06 (child; <1 {child) =1 {child)
!H TOTALS 4.0E-04 30803 4 {adult) 7 (adult)
;gm _ . e - 7 {child) _M_M;M {child} |
"Risk estimates for the inhalation of ambient air pathway represent buseline conditions and assume that the LFGES & not in operation.

Source: U3 RA (HLA, 1981




For nen-carcinogenic contaminants, the poiential future land-use scenario exhibits
total His in excess of 1 (see Table 4). These elevated HIs are associated with the
hypothetical domestic use of ground water and are attributed to the individuai
exceedances of HQs for PCE (critical effect: liver). antimony {critical effect: blood},
manganese (critical effects: the central nervous and respiratory systems), fluoride {critical
effect: tooth enamel), and nicke!l {critical effect: body weight).

In summary, the risk analysis indicates that the greatest contributing pathway to
the toial cancer risk for a potential residential future land-use scenario would be the
domestic use of ground water. Potential cancer risks for this pathway range from one
person in one thousand to one person in one hundred at OU3/0US. The risk {above
background) of contracting cancer from ground water in the vicinity of the site is
currently estimated to be highest southeast and northwest of the Landfill. The risk
calculations also indicate that there is a potential for adverse health effects resulting
from exposure to non-carcinogenic contaminants through groundwalter ingestion.

3 Risk Associsted with Methane Gas

Methane, the component of landfill gas that presents the greatest explosion risk, i
combustible when present in air at concentratiyns between S percent and 15 percent.
Potential explosive risks were virtually eliminated with the instaliation of the LFGES
during the spring of 1991. However, if the LFGES were to malfunction, fail, or cease
operating outside of the normal course of O&M activities, then explosive conditions
could occur at the Landfill. It is not possible to quantitatively predict health risks that
could be associated with failure of the system,

4. Environmental Risk

The potential hazards to environmental receptors were gualitatively evaluated in
the OU3 RA. Terrestrial and aquatic habitats present at the Landfill were described
and individual species known to occur in the vicinity were identified. No federally
threatened or endangered plant or animal species are known tc be present at the
Landfiil.

Exposure of terrestrial receptors to COCs in ground water is considered remote
because ground water is not accessibie except at the point of discharge into the marsh.
Exposure point concentrations and maximum concentrations of COCs in surface water
collected at the marsh were compared to federal ambient water guality criteria (AWQQC)
and state water quality standards for protection of aguatic life. Maximum surface water
concentrations were lower than AWQC and state standards for all COCs having an
established standard. Bassd on the expecied chemical fate, incomplete exposure
pathways, low chemical concentrations, and comparison of COC concentrations in
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surface w.:er to aquatic life protection criteria, envirenmental impacis associated with
the Landfill are expecied to be minimal.

In conclusion, the GU3 RA indicates that actual or threatened releases of
hazardous substances from this Landfill, if not addressed by implementing the response
action selected in this ROD, may present an imminent and substantial endangerment o
public healih, welfare, or the environment.

VIl. DESCRIPTION OF ALTERMATIVES

A.  Remedigl Actions Already Implemented

Remedial actions that have already been implemented ai the Landfill under the
OUS6 Removal Action include soil cover improvements, installation and operation of the
LFGES, and construction of a perimeter fence and warning signs. In 1992, a soil cover
system improvement program was initiated to address erosion, poor drainage, and lack of
vegetative cover. Approximately 62,0600 cubic yards of fill was placed in designated areas
of the Landfill to provide a minimum cover depth of 2 feet. The soil cover was graded
to improve runoff characteristics and revegetated to promote evapotranspiration and
control erosion.

An active gas extraction system was ir ~talied in 1991 to control the accumuistion
of landfill gas and eliminate odors and toxic gas emissions. The LFGES consists of a
series of 75 gas extraction wells interconnected by over 15,700 feet of piping. Two

entrifugal biowers alternately operaie to induce the flow of gases from the gas

extraction wells. e extracted gas is conveyed to a 50-foot high enclosed flare system
for treatment before release to the atmosphere. Condensate generatad by the gas
extraction system is collected in 4 sumps and conveyed to a 10,000 gallon storage tank.
The condensate is discharged from the storage tank to a sanitary sewer for treatment in
a pubilicly owned treatment works (POTW) operated by the City and County of Denver.
Twenty-iwo gas monitoring probes (in addition to the 6 previously existing probes} were
instalied around the perimeter of the Landfiil 10 monitor the performance ¢f the
LFGES. These probes are sampled monthly to monitor methane concentrations and gas
pressure. 1he system is operated so that the concentration of methane within the probes
does not exceed 5% by velume.

in an effort to limit human access t0 the Landfill, a 3-strand, smooth wire fence
was erected around the perimeter of the Landfill in 1991, Signs are posted on the fence
10 wammn against trespassing and hazardous conditions. In addition, EPA has issued an
Access Order to Colorado Paint Company (CPC), which ailows EPA, LI, and BNR to
control the activities that can be conducted on the Landfill for 2 pericd of up 10 25 vears
in order to protect the intesrity of the response action. EPA has entered into an access
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agreement with the Colorado and Eastern Railroad Company (CERC) which allows
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EPA and authorized representatives to conduct and maintain response actions on ithe
CERC property. As discussed previously, EPA has also issued a Unilaieral u’”"m for
QU that provides for implementing, operating, and maintaining the LFGES,

B. rnatives Devel for the Landfili
The detailed anaiyses of remedial aliernatives, presented in the Focused

Feasibility Study (FFS) for QU3, resulted in the development of three alternatives for
site remediation. These alternatives are sumrnarized below:

1 4 Aterpative 1:  No Actio

The Superfund program requires that the "No-Action” alternative be considered at
every site. Under this alternative, EPA would take no action to control the source of
contamination. Hewever, groundwater monitoring and a site review would be conducted
at least every five years.

Under this alternative, the operation of the LFGES would be discontinued. The
landfill soil cover system and existing instituticnal controis would not be maintained, and
the perimeter fence would not be repaired or maintained. Alternative 1 would therefore
not provide for any additional remediation of affected media within OU3/0U6. Ceszsing
operation of the LFGES would likely result in an accumulation of landfill gas beneath
the Landfill. Erosion would degrade the integrity of the landfill soil cover system.
Natural fate processes, including degradation and attenuation, would continue to reduce
contaminant concentrations in ground water over time. A groundwater monitoring
program would be implemented, and periodic site reviews would also be conducted.

2. Alterpative 2: Mo Further Action

The mazjor components of this alternative are: continued operation and
maintenance of the LFGES, continued maintenance of the landfill soil cover system,
continuation of existing institutional controls, continued maintenance of the perimeter
fence and warning signs, implementation of a groundwater and landfill gas monitoring
program, and pericdic site reviews,

Under this aiternative, the LFGES would continue to extract and treat landfill gas
and maintenance would be performed as necessary. A landfill gas monitoring program
would be used to assess the operational performance of the LFGES.

The landfili soil cover system would be maintained. Revegetation and soil cover
mainienance would be performad as necessary to mainiain landfiil appearance, promote

24




evapotranspiration, conirol runon and runoff, prevent excessive erosion of soil cover, and
provide a barrier to direct contact with landfill contents.

Alternative 2 would include continued meintenance of the QUS Adminisirative
Qrder, QU6 Access Order, and the CERC access agreement. The perimeter fence and
warning signs would be maintained in order to controi access 1o the Landfill. Repairs
would be made as necessary to the fence, and signs would be replaced if damaged or
stolen to prevent {respassing.

Natural fate processes, including degradation and attenuation, would continue 10
reduce contaminant concentrations with time in ground water. A groundwater and
landfil! gas monitoring program would be implemented and periodic site reviews would
also be conducted.

3L Alternative 3: Engineering and Institutional Controls

Under Alternative 3, a combination of institutional and engineering conirols
would be implemented in the vicinity of the Landfil! toc limit exposure t¢ affecied media.
The major components of Alternative 3 are: continued operation and mainienance of the
LFGES and continued maintenance of the soil cover system, with improvemensts to both
as required during the normal course of operatiin and maintenance {O&M) activities;
continued maintenance of the perimeter fence and warning signs; continuation of existing
institutional controls; implementation of additional institutional controls, as necessary;
implementation of a groundwater and landfill gas monitoring program; and pericdic site
reviews. If warranted, remedial action will be taken at OU3/OUSG if new information
obtained from the groundwater monitoring program indicates that the Landfili
contributes unacceptable levels of contamination to the ground water.

The Administrative Order for the OU6 LFGES, the Colorado Paint Company
(CPC) Access Order, and the CERC access agreement already preclude certain aciivities
at the site that would be inconsistent with or interfere with the response actions for
QUS6. Current zoning prohibits residential development on mest of the Landfill (ie., the
CPC and BNR portions of the site). Additional institutional controls may be uviilized as
necessary in Alternative 3 to supplement the controls that are already in place to ensure
that the response action remains effective. Furthermore, EPA would have continuing
oversight authority over response actions at the Landfiil. EPA approval may be required
for activities at the site beyond continued O&M of the LFGES. the soil cover system,
and fencing/warning signs to the extent that such activities would interfere with or be
inconsisient with the response action. The primary purposes of the institutional controls
would be: (1) to protect the integrity of the soil cover system in order to prevent dermal
or direct contact with the landfill contents, {2) to prevent the use of ground water
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underlying the Landfill as a drinking water source, and (3) t¢ protect the LFGES.




Vill. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In this section, alternaiives developed for QU3/0US6 of the Sand Creek Indusirial
Superfund Site are evaluated and compared to each other using the nine evaluation
criteria required by the National Gii and Hazardous Substances Pollution Coniingency
Plan (NCP) to identify the alternative that provides the best balance among the criteria.
The relative performance of the alternatives is summarized by highlighting ‘the | Kkey
differences among the alternatives in relation to the following criteria:

Overall Protection of Human Healih and the Enviroament

Compliance with Applicable, or Relevant and Appropriate Requirements
{(ARARS)

Long-Term Effectiveness and Performance

Reduction of Toxicity, Mobility, or Volume Through Treatment

Short-Term Effectiveness

Implementability

Cost

State Acceptance

Community Acceptance
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This criterion is categorized as a threshold criterion (i.¢., alternatives roust pass
this criterion to remain in the evaluation). This criterion assesses the g“ﬁiaméon afforded
by each alternative, considering the magnitude of the residual risk remaining at the site
after the response objectives have been met. Protectiveness is determined by avaluating
how site risks from each exposure route are eliminated, reduced, or controiled by the
specific alternative. The evaluation also takes intc account short-term or cross-media
impacts that result from implementation of the alternative remedial activity.

QOverall protection of human health and the environment would be provided by
Alternatives 2 and 3. Alternative 1, the No-Action alternative, would not provide
adequate protection of human heaith and the environmment, because (1) ceasing
operation of the LFGES would increase the likelihood of explosion and increase the
potential for inhalation of landfiil gas and {2) discontinuing maintenance of the soil
cover system and the perimeter fence with »a*'ung signs would increase the potential for
direct contact with landfill contents. Alternative 3 would provide even greater overall
protection of human health and the environment than the current sufficient protection
afforded by Alternative 2 because tiie implementation of additional institu nnai COniTOls,
as necessary, within OU3 would further reduce the risks associated with {1 ‘}‘icﬁuqi
future use of ground water and {2} potential for direct contact with ia*‘zf”&? contents. In
addition, Alternative 3 includes a provision for making improvements o the M(}E S and
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soil cover system, as required, to ensure adequate protection of human health and the
Environment.

B. Criterion 2: Compliance with ARARs

This criterien is also a threshold criterion in that all alternatives must attain
ARARs to be considered as site remedies or. if ARARSs are not attained a justifiable
ARARs waiver must be obtained. Section 121(d) of the Superfund Amendments and
Reauthorization Act (SARA) mandates that for all remedial actions conducted under
CERCLA, cleanup activities must be conducted in 2 manner that complies with ARARs.
The NCP and SARA have defined both applicable requirements and relevant and
appropriate requirements as follows:

E Applicable requirements are those federal and state requirements that
wouid be legally applicable, sither directly, or as incorporaied by 2
federally authorized state program.

. Relevant and appropriate requirements are those federal and state
requirements that, while not legaily “applicable,” are designed to apply to
problems sufficiently similar to *hose encountered at CERCLA sites that
their application is appropriate. Requirements may be relevant and
appropriate if they would otherwise be "applicable,” except for jurisdictional
restrictions associated with the requirement.

. Other requirements to be considered are federal and state non-regulatory
requirements, such as guidance documenis or criteria. Advisories or
guidance documents do not have the status of poteniial ARARs, However,
where there are no specific ARARSs for a chemical or situation, or where
such ARARSs are not sufficient to be protective, guidance or advisories
should be identified and used to ensure that a remedy is protective.

Federal and state ARARs which must be considered include those that are:
chemical-specific, location-specific, and action-specific. Chemical-specific ARARSs govern
the extent of site cleanup in terms of actual cleanup levels. For example, Colorado
Interim Organic Pollutant Standards (CIOPS) for stream segments classified for aquatic
life and/or water supply are chemical-specific ARARSs for the site. Location-specific
ARARs govern natural site features such as wetlands, floodplains, and man-rmade
features such as archeological and historic areas. Action-specific ARARs are technoiogy
or activity-based requirements that set restrictions on particular kinds of action at
CERCLA sites.

Alternatives 1, 2, and 3 would comply with ARARs. Since no remedial action
would be implemented under the No-Action alternative, there are no action-speqific
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ARARs for Alternative 1. Analyses of samples collected in the spring discharge area
during the OU3 RI indicate that the CIOPS are not exceeded. The investigation of OU3
also revealed that there are no listed archeological or historic properties, or endangered
or threatened species present at the Landfill. In addition, it is not expected that the
remedial activities associated with QU3 /CUS would adversely impact any wetlands at or
near the Landfill.

The next five criteria are designated as balancing criteria. These crizeria are used
to measure the positive and negative aspects of perfermance, implementability, and cost
for each alternative.

C

The focus of this evaluation is to determine the effectiveness of each aliernative
with respect to the risk posed by treatment of residuals and/or untreated wastes afier the
cleanup criteria have been achieved. Several components were addressed in making the
determinations, inciuding:

g Magnitude of residual risk from the alternative.

. Likelihood that the alternative will meet process efficiencies and
performance specifications.

. Adequacy and reliability of long-term management controls providing
continued protection from residuals.

. Associated risks in the event the technology or permanent facilities must be
replaced.

Comparison of alternatives with respect o long-term effectiveness and
permanence indicates that Alternative 3 would provide the most effective and permanent
remedial solution for OU3/0OU6. Alternative 1 would not reduce the residual risk at the
Landfll since it does not include provisions to maintain existing controls that would
manage untreated materiais at the Landfill. Under Alternative 1, hypothetical risks
would likely increase after ceasing operation of the LFGES and discontinuing
maintenance of the soil cover system. Aliernative 3 is more effective and permanent
than Alternative 2. Alternative 3 includes additional institutional controls, 25 necessary,
and provisions for improvements to the LFGES and the scil cover system, as required.
Therefore, Alternative 3 provides more reliable controls for future management of
untreated materials at the Landfil! than Alternative 2.




= Criterion 4 Beduction of Toxeiyy, Mobilivy, or Yolume Throueh Trestmmen:

This criterion evaluaies the ability of the aliernatives to significantly achleve
reduction of the toxiciyy, mobility, or volume of the contaminanis or wastes ai the site,
through treatment. The criterion is a principal statutory requirement of CERCLA. This
analysis evaluates the guantity of contaminants treated and destroyed, the degres of
expecied reduction in toxicity, mobility, or volume measured as a percentage of
reduction, the degres to which the treatment will be irreversible, the type and guantity of
residusals produced, and the manner in which the principal threat will be addressed
through treatment. The risk posed by residuals will be considered in determining the
adequacy of reduced toxicity and mobility achieved by gach aliernaiive.

Alternatives 2 and 3 would reduce the toxicity, mobility, or volume of landfill gas
through extraction and treatment while landfill gas COC concentrations, mobility, and
volume would likely increase under Alternative 1. Maintenanee of the soil cover sysiem
would continue to reduce the mobility of landfill contents under Alternatives 2 and 3.
The provision in Alternative 3 for modifications of the LFGES and the soll cover system,
as required, ensures that reductions in toxicity, mobility and volume of landfill gas and
reduction in the mobility of landfill comtents would be maintained in the gvent of
changing conditions at the Landfll. However, under present conditions, Alternatives 2
and 3 are essentially equivalent with respect 1o reducing toxicity, mobility, or volume,

Under Alternatives 2 and 3, the tozicity of iandfill gas would be significantly
reduced by the flare system, which incinerates the extracted gas. The mobility of langfill
gas would be controlled through capture and extraction by the LFGES., Review of 1992
gas monitoring probe data indicates that the mobility of methane has been substantially
reduced since operation of the LFGES began. The volume of landfill gas would be
reduced through extraction and treatment by the LFGES. Currently, approximately
700,000 cubic feet of landfill gas per day are collecied and treated by the LFGES.

The mobility of the landfill contents would be reduced through continued
mainienance of the soil cover system and would thereby minimize the potential for direct
contact with landfill contents. The soil cover system prevents transpornt of refuse by
animals as well as by wind and erosion. The soil cover system does not coniribuie t
reduction in the toxicity or volume of the landfill contents. However, the toxicity of
landfill contents may be reduced by naturs!l bicdegradation.
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Alternatives 2 and 3 would ant provide a reduction in the toxicity, mobility, or
volume of contaminated ground waler beyond those processes occurring naturally.
Reductions in toxicity as 2 result of natural attenuation and biodegradation processes
may oocur in groung waer. VYolatilization of organic compounds may result in a minor
reduction in volume.
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Alternative 1 would not reduce the toxicity, mobility, or volume of landfill gas
ground water, or landfill contents beyond what would cccur through natural degradatios
and attenuation processes.

L

E. Criterion 5; Short-Term Effectiveness

The shori-term effectiveness of each alternative was assessed based on the risk
associated with the implementation of the remedial action to the community, workers,
and environment and the time reguired to achieve the response objectives, Measures to
mitigate releases and provide protection are central ¢ this determination,

The evaluation of the alternatives indicate that all three are essentially equivalent
with respect to short-term adverse environmental impacts and protection of the
community and workers. With the exception of the groundwater monitoring program
and additional institutional controls, as necessary, all remedial actions associated with
Alternatives 2 and 3 have already been implemented. Alternative 3 may involve fumure
improvements to the LFGES and soil cover system, but adverse short-term impacts
should be minimized through standard engineering controls and adherence 1o standard
heaith and safety practices. Because no remedial acticns are proposed under Alternative
1, no petential short-term exposure to the community, construction workers, or additional
impacts to the environment would occur as z result of implementing a remedial action.

E. riterion 6: Implementability )

This criterion analyzes technical feasibility, administrative feasibility, and the
availability of services and materials. Technical feasibility assesses the difficulty of
construction or operation of a particular alternative and unknowns associated with
process technologies. The reliabiiity of the techknoiogies based on the likelihood of
technical problems that would lead to project delays is ¢ritical in this determination. 1%
ability to monitor the effectiveness of the alternative is also considered.

bl
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Administrative feasibility assesses the ease or difficulty of obtaining permits or
rights-of-way for construction. Availability of services and materizls evaluates the need
for off-site treatment, storage, or disposal services, and the availability of such services.
Necessary eguipment, specialists, and additional resources are also evaluated in
determining the ease by which these needs could fuifilled.

Each of the alternatives evaluated would be technically feasible. No addiiional
construction, maintenance, or operations beyond those aiready existing would be
required under any of the alternatives with the exception of Alternative 3, which may
require improvements to existing systems. These improvements are expecied 10 be
readily implementable because nc implementation difficulties were experienced during
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the installation of the LFGES and improvement of the soil cover system. The
groundwater moaitoring program included in Aliernatives 1, Z, and 3 is technicaily
implementable because existi ing groundwater mor nitoring wells would be utlized 1o
accomplish the proposed monitoring. The off-site moniioring of tandfili gas sﬁmg ded in
Alternatives 2 and 3 is also zecnnhm!y implementable since existing '?mrwa:ﬁa g probes
would be used.

It is uniikely that the regulatory agencies or the public would accept shutdown of
the LFGES as proposed under Alternative 1. Alternative 2 would be adﬁ‘uﬁéﬁéﬂ&?ivﬁ;y
feasible. Institutionai controls, as necessary, in Alternative 3 would require additional
legal effort to be implemented and would be dependent in certain instances on
cooperation of property owners and municipalities or other governmental entities, and
satisfaction of legal requirements. Alternative 2 would likely be the easiest to implement
with respect to administrative feasibility because no additional actions would be required.

(3 riterion 7. Cost

Alternatives are evaluated for cost in terms of both capital cosis and long-term
O&M costs necessary tc ensure continued sffectiveness of the alternatives. Capital cosis
include the sum of the direct capital costs {"aterials, equipment, iabor, land purchases)
and indirect capital costs (engineering, licenses, or permits). Long-term O8&M cosig
include labor, materials, energy, eguipment replacement, disposal, and sampling
necessary to implement the alternative. The objective of the cost analysis is to eliminate
those alternatives that (1} do not provide measurably greater protection of human heaith
and the environment, and (2} include costs that are substantially greater than those of
other alternatives,

The present worth analysis is used to evaluate expenditures that would occur
during different time periods. By discounting zll costs to a commen base year (ie.,
1892), the costs could be compared on the basis of a single figure for each aliernative
Total present worth costs were calculated by multiplying the capital and O&M cost
incurred during each year by the present worth factor. An interest rate of 5 % and 2
project duration of 30 years was used in accordance with EPA guidance.

The total present worth costs are identical (87,283,000} for Aliernatives 2 and 3
since the additional expenditures reguired for Alternative 3 (i.e., additional institutional
controls and required improvements to the LFGES and soil cover system, as necessary)
cannot be estimated. A total preseat worth cost of $4,316,0600 is estimaied for

terpative i. Operation and maintenance costs incurred to date were included for
Alternative 1, but future O&M for the LFGES and soil cover system were excluded since
this alternative proposed discontinuation of these systems. Total annual O&M costs for
Alternative 1 include only the implementation of a ; 'f*mfharas,er monitoring program and

periodic site reviews and are estimated at 47,000, For both Alternatives 2 and 3, fotal
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estimated capital costs and annual G&M costs are 33,170,000 and $240,000, respectively.
However, capital costs for Alternative 3 are likely to be somewhat higher than indicated

due to costs associated with additional institutional controls, if necessary.

H.  Crterion 8; State Acceptance

This modifying criterion evaluates technical and adminisirative issues that may be
raise. _ the State. EPA has involved CDH throughout the RI/FS and remedy selection
process. The State of Colorado concurs with EPA's selected alternative, as presented in
Section IX.

This modifying criterion evaluaies questions and commen:s on the Proposed Plan
received from members of the community. It appears that the community supports
EPA's selected remedy, as presented in Section IX. No comments on the Proposed Plan
were received by EPA during the public comment period. Therefore, preparation of a
Responsiveness Summary for this ROD was not necessary.

IX. SELECTED REMEDY

Based on consideration of the requirements of CERCLA and the detailed analysis
of alternatives, EPA with the concurrence of the State of Colorado has determined that
Alternative 3, Engineering and Institutional Controls, is the most appropriate remedy for
QU3/0U6 of the Sand Creek Industrial Superfund Site. This remedy includes extraction
and treatment of landfill gas; maintenance of the soil cover system and LFGES with
improvements, as required; maintenance of the perimeter fence and warning sigas;
implementation of additional institutional controls, as necessary; implementation of a
monitoring program and site reviews; and additional remedial action, as necessary, if
monitoring indicates that the Landfill contributes to unacceptable contamination of
ground water. The PRPs will be responsible for maintenance of sach component of the
remedy.

The detailed analysis of alternatives shows that for overall protection of human
health and the environment; effectiveness; and reduction of toxicity, mobility or volume,
the selected alternative is superior to Alternatives 1 and 2. The selecied remedy and
Alternative 2 are essentially equivalent in terms of technical and adminisirative
feasibility, although cooperation of landowners or governmental entities may be
necessary for implementation of certain additional institutional ¢controls under the
selected alternative. Costs for the selected remedy and Aliernative 2 are also similar,
however, there may be additional costs for the selected alternative due




associated with additional institutional coitrol implementation, if necessary, and any
improvements required to the LFGES and soil cover system during the normal course of
O&M achviiies,

The selected remedy incorporates removal, treatmeni, and containment
technologies. The principai components of the selected alternative are described below
in greater detail. Capital and ainual O&M costs for these componenis are presented in
Table 5

Landfill Gas-Extractign System: The LFGES was installed within the boundaries
of the Landfill during the spring of 1991 as part of the QUS$ landfill gas Removal Action.
The LFGES has the following primary components; seventy-five landfil} gas-extraciion
wells; gas collection piping, consisting of 2 main header and 13 subbeaders; four
condensate sumps, piping, and a knockout pot; a 10,000-gallon condensate storags tank;
two gas-extraction blowers and ancillary equipment; an enclosed gas {lare system and a
blower building; and 22 gas monitoring probes. Condensate collected in the storage tank
is diSf‘harged via a sanitary sewer to the Denver Metro Central Treatment Plant. The
EFGES is desagnad to capture as much of the landiill gas within the Landf;xl as possible
and minimize its vertical and lateral migration via the extraction weils and gas s coilection
piping. The enclosed flare system destroys odors and tr‘xz‘c components of the landfill
gas. The gas monitoring probe network monitoss the LFGES performance. Based on
results from the gas monitoring probes and extraction wells sampled weekly and
evaluated quarterly, the LFGES is adequately capturing methane and mitipating off-site
gas migration. The preferred alternative provides for improvements or upgrades 1o the
LFGES, as required.

Soil Cover System: Site improvements were undertaken at the Landfill during the
spr:aa of 1992 to enhance the integrity of the soil cover system and i "mpmve general
ergsion control and site appearance. The site improvements were als exgec:ﬁ‘* 0
improve O&M of the LFGES by reducing infiltration of ambient air into the Landfill.
The site improvements consisted of: (1) the pzacemem;« grading, and compaction of
approximately 62.000 cubic vards of fill material; {2) the placemen: ¢ f fll in low/eroded
areas and the construction of terraces and straw bale dikes io control surface-water
runoff; and (3) the revegetation of approximately 30 acres and interseeding of 8 acres of
the Landfill. Under the preferred alternative, the soil cover system wﬁ? be maintained
{i.e., mowing the grass and spot reseeding as necessary) and zmp“’{wad as conditions at
the Landfill warrant. The need for aézﬁmonal improvements to the soil cover system will
be based on visual indications, such as surface erosion or a lack of vegetation.

Fencing: The Landfill is currently fenced with a 3-strand smooth wir
was installed in August 1991, Warning signs are posted ammtsﬁ“ t h :
the fence. Maintal m“g the wooden fence posts, .xﬁ:pafnw broken strands of wire, and
replacing warning signs as required wiil ensure that the fence wil 3 continue 1o be an

effective deterrent to public access to the Landfill.
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Table 5, Cost Summary for the Selected Remedy™

Capital Costs:

» Landfill Gas Extraction System - $2.470,000
+ Landfill Soil Cover System - § 673,000
« Perimeter Fence - § 15000
« _Groundwater Monitoring Program Design - £ 11000

TOTAL CAPITAL COSTS - $32,170,000

Estimated Annual Q&M

= Landfill Gas Extraction System - § 152,600

» Landfill Soil Cover System - § 40,000

= Groundwater Monitoring Program - § 36,000

« _Periodic Site Assessment - 5 11400
TOTAL ANNUAL O&M COSTS - § 240,000 {rounded}

TOTAL PRESENT WORTH (1992 §)° $7,283,000 (rounded)

The capital costs of the selected remedy are likely to be higher than indicated due to
costs associated with implementation of additional institutional controls, as necessary.
However, these costs were not included because of uncertainties in estimating costs
associated with negotiating and implementing the additicnal institutional controls.

Total present worth costs assume an annual discount rate of 5% and a project duration
of 30 years.

Source; OU3 FFS (HLA, 1593).
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Institutional Coptrels: The purpoeses of the institutional controls component of
the selected alternative are (1) to protect the integrity of the soil cover system to prevent
dermal or direct contact with the landfill contents, {2} to prevent the use of ground water
underlying the Landfill as a drinking water source, and (3} to protect the LFGES
operating at the Landfill. These objectives are already &r..msve(i in part through EPA
oversight of the response action; state restrictions on permirting and constructing water
wells in areas of known contamination; and maintenance of the existing controls under
the OU6 Order, the CPC Access Order, and the Consent for Access on CERC property.
Additional institutional controls that may be implemented as necessary include further
EPA Orders issued pursuant to CERCLA § 108, judicial Consent Diecrees under
CERCLA § 122, zoning and subdivision regulations, building permits, recording
requirements, state statutes, and local ordinances. Insiitutional controls currently in
place at QU3/Q16 as well as available and potenual supplemental institutional conirols
are summarized in Appendix A.

3 Monitoring Program: The OU3 monitoring program consists of groundwater
and landfill gas monitoring componenis. Under the preferred alternative, both
components will be implemented or continued. The duration of the OU3 mmzimnﬁg
program will be established in a Unilateral Order. The groundwater monitorin
compenent is designed to assess charging conditions in Aquers 0 and 2, amﬁ 1o continue
evaluation of the Landfill’s impact on groundwater quaiity. Key eie'ﬂenﬁts of the
monitoring program iaclude: apnual sampling o: 3 existing upgradient wells, annu
sampling of 6 existing downgradient wells, annual samphng of one location at the spring
discharge area, and proposed target analytes based on the results of the OU3 R1L

The landfill gas monitoring component was implemented with the startup of the
LFGES in the spring of 1991. The perimeter network of 22 gas monitoring probes will
continue to be monitored to evaluate the performance of the LFGES. In addition, six
gas monitoring probes existing on the northwest perimeter of the Landfill prior 10 the
OU6 Removal Action will also continue to be monitored to provide additional
information regarding system performance and the migration of landfill gas. The
LFGES is operated so that the concentration of methane within the monitoring probes
does not exceed 5% by volume.

Data from both components of the OU3 monitoring program will support
assessment of landfill conditions and LFGES performance as well as the need for
improvements as provided for under the selected remedy. In addition, the data will be

used to assess the site and ongeing activities during the periodic site revie
future, if it is determined that the Landfill is rmg:a@ﬁsébie for unacceptable @umﬁv«mm

contamination, the remediation of ground water at the Landfill wiu bea 0 ssed under
OU3.
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X. STATUTORY DETERMIMATIONS

EPA's primary responsibiiity at Superfund sites is to undertake remedial actions
that achieve adequaie protection of human health and the envircnment. In addition,
Section 121 of CERCLA establishes several other statutory requirements and
preferences. These specify that when complete, the selected remedial action for a site
must comply with applicable or relevant and appropriate environmental standards
established under federal and state environmental laws unless a statutory waiver is
justified. The selected remedy must also be cost effective and utilize permanent
solutions and alternative treatment technologies or resource recovery technologiss 1o the
maximum extent practicable. Finally, the statute includes a prefareri for remedies that
employ treatments that permanently and significantly reduce the volume, toxicity, or
mobility of hazardous wastes as their principal element. The following discussion
addresses how the selected remedy meets these stamitory requirements.

A Protection of Human Healih and the Environment

EPA’s Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA (1988) indicates that protectiveness may be achieved by reducing
exposure through actions such as containment, limiting access, or pr@wdang an aliernate
water supply. The remedial actions described fur the selected r,.,meéy will permanently
address the principal threats to human health and the environment for QU3/0US
through treatment to reduce the toxicity, mobility, and volume of landfill gas and
containment of landfill contents. Concentrations of contaminants of concern in the
spring discharge area do not exceed preliminary remediation goals, so remedial action
objectives for aquatic life have been achieved. The risks associated with potential future
activities at the Landfill will be addressed by the implementation of additional
institutional controls, if necessary.

Though CERCLA favors active remediation, institutional controls may be
implemented under CERCLA in appropriate circumstances. As provided by the
Preamble to the NCP (55 Federal Register 8666, 8706 {March 8, 1990}):

Examples of institutional controls, which generally limit human activities at or
near facilities where hazardous substances, poilutants, or contaminants exist or
will remain onsite, include land and resource use and deed restrictions, well
drilling prohibiticns, building permits, am well use advisories and deed E’:Oth.&b.
EPA Delieves ...that msnmtmnaj L{)Hﬁ”{)m have a valid role in remediation and are
allowed under CERCLA (e.g.. Section 121{d)}(Z)(B}(ii} appears to ¢ me*’ﬁpime
such coqtmh Institutional controls are a necessary sup %em@m when some
waste is left in place, as it is in most response actions, Also, in some instances
where fhc balancing "af tradeoffs among altermatives ﬁwmg selection of remedy
process indicates n6 practicable way to actively re_hﬁ iate a site, institutional
mmmis such as deed restrictions or well- ﬂi}mg nrohibit m 5 are the only means
available to provide protection of human healih.

36




Institutional controls are particularly suited for application at municipal landfiils.
For exampie, as provided in EPA’s Conducting Remedial {nvestigation/Feasibility Studies
for CERCLA Municipal Landfill Sites (1991):

For municipal fandfill sites, the major purpose of deed restrictions is o protect

the integrity of the cap. The restrictive covenant should limit subsurface

development (excavation), excessive vehicular traffic {including off-road vehicles),

and groundwater use. Additional deed restriciions may be required for effective

impiementation of other technologies. The permissible uses/limitations for the

specific landfill property should be identified based on the risk the site poses and
e remedial acfions likely to be implemented.

B, mpliance with 14

All federal and state ARARs will be met by the selected remedy. Federal and
state ARARs which must be considered include those that are: chemical-specific,
location-specific, and action-specific. Potential ARARs identified for QU3 /0OUS are
provided below.

Chemical-Specific ARARs:

s Colorado Interim Organic Poll. tant Standards {CIOPS) for Stream
Segments Classified for Aquatic Life.

Sampling data from QU3 indicates that none of these standards are
exceeded. Therefore, the selected alternative complies with this potential
ARAR.

Lanation-Specific ARARSs:

» Archeclogical and Historic Preservation Act, 16 USC § 469,40 CFR §
6 1(c).

The investigations of QU3 have not revealed any data that would trigger
the effect of the Act or its regulations. The selected remedy will comply
with this potential ARAR.

o National Historic Preservation Act (NHPA), 16 USC § 470; 40 CFR §
6.301(b); 36 CFR Part 800.
Studies of OU3 have not revealed any historic properties that would trigger
- p e

the effect of this Act or its regulations. The selected alternative will
comply with this potential ARAR.
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« {olorado Regaﬁtﬂr of Historic Places, Colo. Rev. Stat. § 24-80.1.181, gt
seq., 8 CCR 1504-5.

Studies of OU3 have not revealed any historic properties tha: would trige
the effect of this Act or its regulations. The semecma:a alternative will
comply with this potential ARAR.
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« Endangered Species Act, 16 USC ¢ 1531, et seq,; 50 CFR Part 17; 40
CFR § 6.302(h).

Studies of OU3 have not indicated the presence of any list
would trigger the effect of this Act or its regulations. The
alternative will comply with this potential ARAR.

e Non-Game Endangered or Threatened Species Conservation Act, Colo.
Rev, Stat. § 32.101, et seq.; 2 CCR 406-8.

Studies of OU3 have not indica.>d the presence of any listed specie.s that
would trigger the effect of this Act or m mgué&mm “The selected
aiternative will comply with this potential ARAR.

+ Executive Order on Protection of Wetlands, Executive Order No. 11990;
40 CFR § 6.302(a).

The U.S. Fish and Wildlife Service does not believe that the remeadial
activities associated with OU3 will adversely impact any weil a"*{j Lhas may
be present at or near the Landfill {letter dated June §, '1991 from the -*;I,S
Department of the Interior). Therefore, the Executive Or "“'e:r and i ts

regulations are not ARARs for DU3, Inthe e em Lh@i the QU3 r

ammixes adversely impact any wetlands at OU3, the Executive Or d T
regulations may be ARARs.

medial
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Action-Specific ARARs and Guidance To Be Considered {TBO):

e o

2™ b e o T PR o A
Feasibility Studies for CERCLA
]
e

* Cond r:tmg Remedial Investigation/
Municipal Landfiil Sites (EPA. 1991;

2

remediation of f%"’li"aé.‘i!}a,.i landfills. In particular, the guidance add

EPA has provided guidance specifically intended to address the
¥ I
the type of cover suggested for municipal landfills il ¢ ecognizes a soil




peas

cover as sufficient to prevent dermal contact with landfill contents. It is
apparent that EPA’s municipal landfill guidance is not an ARAR (sec
NCP, 40 CFR § 300.400(g)(3)). However, as u. Agency guidance, it may

be 2 TBC for QU3.

= Potential Action-Specific ARARs Pertinent to Operation of the Gas
Collection Systemn at OUS, as set forth in the Sand Creek Industrial
Superfund Site QU6 EE/CA (HLA, 1990).

4 iection Svstarm:

o (lean Air Act, 42 USC §§ “’é{;}. &1 seq.. National Ambient Air
Quality Standards (NAAQE).

NAAQS are ARARs for the Landfill, The landfill area is an atiainment
area for sulfur dioxide, nitrogen dioxide, and lead, and a ¢ Q?imva,nmw,.
area for particulates, carbon monoxide, and ozone. However, since th
gas collection system is not expected to exceed NAAQS levels during

the remedial action, this requirement is relevant and appropriate.

¢ (olorade Air Poliution Control Reguiations, 5 CCR 1001-1 g1 seg,

Based on experience with other similar gas removal systems and the
performance of the OU6 L¥GES to date, it is not @xpm,wd that the
LFGES will qualify as a major stationary source. However, if the gas
ceilection system should ever gualify as a major stationary source, the
pertinent substantive requirements applicable to major stationary
sources in the Colorado Air Pollution Control Regulations would be
potential ARARs.

» Colorado Solid Waste Disposal Sites and Facilities Regulations, €
CCR 1007-2, Section 2.

These reguiagams include requirements concernin
concentrations at solid waste disposal facilities. Sec
that expimsw@ gas concentrations be monitored reguler
limits explosive gas concentrations for solid waste "a ;E;
that the concentration of explosive gases must not exceed I
of air within facility structures or 5“5 by v@iame of air at
boundary. Section 2.4.4 pmmdﬁ@ that concenirations m” e
generated by the facility for sclid waste ¢ rapma, shall
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the air at the site boundary after closure. These requiremenis are
potential ARARs for the gas collection system.

Condensat anagement:
¢« RCRA Subtitle C Requirements, 6 CCR 1007-3,

The condensate generated from operation of the LFGES shouid not be
a hazardous waste because it is not a listed waste and it is not derived
from a listed hazardous waste. Based on sampling of condensate from
the LFGES and past experience with landfill condensaie, it is not
expecied that concentration limits set forth in the TCLP rule will be
exceeded or that the condensate will otherwise exhibit a characieristic
of hazardous waste. Therefore, RCRA Subtitle C requirements shouid
not be ARARs for the management of condensate. In the unlikely
event that (1) the condensate exhibits a characteristic of a hazardous
waste, and (2} the condensate is not managed in a manner excluded
from RCRA Subtitle C regulation, requirements pertinent to the
management of the condensaic would be potential ARARs.

» Compliance with Colorado Discharge Permit Sysiem Regulations, 5
CCR 1002-Z.

Substantive provisions of these regulations would be potential ARARs
in the event that management of the condensate involved a point source
discharge to Sand Creek. However, condensaie will be stored in a
10,000-gailon sterage tank and discharged to 2 POTW,

» Federal Pretreatment Regulations

Colorado has adopted the federal General Pretreatment Regulations for
Existing and New Sources of Poliution, 40 CFR Part 403, as amended
5 Fed. Reg. 30082 (July 24, 1990). Therefore, Colorado regulations
will not be more stringent than federal regulations, whic}z are potential
ARARS since the condensate will be discharged to a POTW.

» Local Pretreaiment Rules

Section 121{d) of CERCLA does not
to comply with local iaws {i.e., local
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considered 10 be ARARs, the LFGES is expected to comply with
applicable provisions of these reguirements.

C. Effeciiveness

The selected aiternative is cost-effective in its approach to remediating landfill
gas, containment of landfill contents, and restricting access to the site. The OU3
monitoring program will allow assessment of the conditions at the Landfill relative 1o {1}
groundwater contamination astributable to the site and (2} accumuiation and migration
of landfill gas. The analysis of sampling data collected will allow for cost-effeciive
decisions regarding any future improvements that may be required for the remedial
systems. Total capital, annual O&M, and present worth costs for the selected remedy
are $3,170,000; $240,000; and $7,283,000; respectively. However, if implemeniation of
additional institutional controls are necessary, capital costs for the selected remedy are
likely to be higher than indicated.

D. Utilization of Permanent Solutions and A’ emnative Treatment
Recovery) Technologies to the Maximum Extent Pracricable

The selected remedy utilizes permanent sclutions and treatmeant technologies 10
the maximum extent practicable for the 48th and Holly Landfill. Specifically, the use of
the LFGES to extract and treat landfill gas results in a permanent reduction in methane
and concentrations of COCs ‘n landtill gas through thermal destruction. Condensate
generated by the operation of the LFGES will be treated by a POTW. Because no hot
spots were located within the Landfill, it was considered impractical and unnecessary to
remediate landfill contents. Direct contact with landfill contents will be eliminated by
containing the refuse beneath the landfill cap.

Of the aiternatives that are protective of human hegith and the environment and
comply with ARARs, EPA believes that the selected remedy provides the best balance in
terms of long-term effectiveness and permanence; reduction in toxicity, mobility, or
volume achieved through treatment; short-term effectiveness: implementability; cost; and
the statutory preference for treatment as a principal element. Overzll protection of
kuman health and the environmeni, and long-term effectiveness and permanence were
the most decisive criteria in selecting Alternative 3 as the preferred remedy.

cted remedy offers greater overall protection of human health and the
The selected dy offers greate Il protection of | healtt th
environment than afforded by Alternatives 1 or Z hecause future potential exposure
pathways for ground water are addressed through additional institutional controls, as
necessary. Alternative 1 would not be protective of human health or the environment.
The preferred alternative provides the greatest long-term effectiveness by including
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provisions for future modifications and improvements to the LFGES and soil cover
system as required during the normal course of O&M activities. The selected remedy
and Alternative 2 are essentially equivalent with respect to the evaluation of complianc
with ARARs; reduction of toxicity, mobility, or volimne; short-term effectiveness; and
implementab:ility. Alternative 1 would not reduce residuai risk associated with landfill
gas, landfill contents, or groundwater exposure pathways; nor wouid it employ any
treatment options that would reduce the toxicity, mobility, or volume of contaminants in
the madia of concern. Alternative 1 is alsc not likely to be administratively feasible.
The additional capital expenditure for the selected alternative asscciated with
unﬁemﬁmguon of additional institutional controls, as necessary, is not expecied to be
significant in comparison to Alternative 2.

The selected remedy satisfies the statutory preference for treatment as a principal
element and is fully consistent with the NCP. Operation of the LFCES t extract and
treat landfill gas addresses the principal threat posed by landfill gas. The LFGES will
reduce the potential for explosion and inhalation hazards by mitigating ﬁ*e migration an
accumulation of landfill gases. Combustible an toxic components of th Eanﬁﬂﬂ gas wui
be permanently destroyed through thermal destruciion by the flare system. Condensate
generated from the extraction of landfill gas will be treated by the Denver Metro POTW.

A

The size of the Landfill and the fact that there are no on-site hot spots that
represent the major sources of coniamination preciude a remedy in which contam nants
could be excavated and treated effectively. However, hazards associated with exposure
to landfill contents will be minimized through containment by maintaining the soil cove
system. Groundwater contamination attributable to the Landfill is not considered 1o be
a principal threat, and potential exposure pathways for ground water have been
addressed to the extent practicable.

Because this remedy will result in ramruaus subsiances remaining cn-site, 2
review will be conducted every five years afier commencement of remedial action to
ensure that the remedy continues to prf‘wdﬂ adequate protaction of human health and
the environment,
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Table A.1. Institutional Controls Currently in Flace at OU3/0U6.

i

Institptional Purposes of
Control Institutional Control
QU6 Order Requires implementation of methane gas recovery

system; restricts activities to the extent that such
activities conflict with response actions at OUS, and
reguires continued maintenance of response action.

Access Order

Allows access to CPC property by BN, LI and EPA in
order to allow such parties to conduct QU6 removal
action on CPC property; restricts present and future
activities on CPC property which would interiere with
removal action.

Consent for Access

Provides access for Response Actions 0 be conducted
by EPA and iis authorized representatives on CERC
property.

EPA Oversight Activity

Precludes activities at site that would interfere with
response actions, unless approved by EFPA.

State of Colorado’s Office of
State Engineers, State Board
of Examiners of Water Well
Construction and Pump
Installation Contractors
(revised effective July 30,
1988), Ruie 10.2.2

Precludes permitting and construction of wells in
areas of known contamination.




Table A2, Available Supplemental Institutional Contro

1
Ll

.

Institntional
Conirol

Purposes of
Institutional Control

Commerce City Zoning
" AGH

Limits the types of development allowed in the CERC |
property.

Commerce City Zoning "I-3"

Prohibits residential development on CPC property,
and consequently prehibits water wells serving the
residential development.

Denver Zoning "I-2"

Prohibits residential development on Burlington
Nerthern property, and consequently probibits water
wells serving ifie residential development.

Denver and Commerce Cify
Subdivision Regulations

Requires title check and review of proposed
subdivision by various government agencies which
should disclose any recorded information relating to
the prior use of the Site as a landfill or any methane
hazards disclosed therein.

Commerce City Subdivision
Regulations

Requires water sampling in order to prevent use of
unpotable water, if any, under the Site.

Denver and Commerce City
Building
Departments/Uniform
Building Code

Requires soil borings and/or excavations to determing
content of soils under proposed development site;
prohibits issuance of building permits where
dangerous conditions exist.

Denver and Commerce City
Subdivision
Regulations/Recording of
other Documents in
Appropriate Real Property
Records

| disciosed by any title search required by the

Reaquires recording in the appropriate county records
of any existing or future Unilateral Order or Consent
Decree affecting the Site. Such recording be

Subdivision Regulations and inform reviewing
agencies of the prior use of the Site as landfill and/or

any existing methane hazards,
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Table A.3. Potential Additional Supplemental Institutional Controls

Institutional
Control

Purposes of
Institutiona! Control

| Further EPA Orders issued
pursuant to CERCLA § 106

May serve itself as institutiona! control and
provide further use restrictions against property
OWners as necessary for response actions.

JTudicial Consent Decree under
CERCLAs § 122

May serve itself as institutional control and
provide further use restrictions against property
owners as necessary for response actions.

Correspondence to Colorado
Land Use Commission and local
governments reguesting
designation of Site as "Area of
Interest" under the Land Use Act

WA

To obtain a designation of the Site as 3 "Area of
Interest” under the Colorado Land Use Act,
requiring all potential developers to obtain a g
permit prior to development of any portion of
the Site.

Ordinances adopted by
Commerce City and/or Denver
under their police powers.

To adopt well bans,

Easement in Gross

Voluntary landowner control granted to restrict
development of property.

Colorado Excavation
Statute/filing of appropriate
notices with Denver and Adams
County Clerk and Recorder

To require any potential developer on the
property to provide notification of any proposed
excavation on the Site,






